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the earth's surface is abnormal, as is the case over heated deserts. At a certain height above the earth the index n of the air is then a maximum. But in this case, by (79), p = oo , i.e. at this height the ray has a point of inflection. Hence two different rays can come from an object to the eye of an observer, who then sees two images of the object, one erect, the other inverted.*
An interesting application of the theory of curved rays has been made by A. Schmidt.t He explains the appearance of the sun by showing that a luminous sphere of gas of the dimensions of the sun, whose density increases continuously from without towards the interior, would have sharp limits, as the sun appears to have. For a ray of light which travels towards such a sphere of gas so as to make an angle less than a certain angle 0 with the line drawn from the observer to the centre of the sphere is deflected toward the centre of the sphere and passes many times around that centre. It thus attains depths from which a continuous spectrum is emitted, for an incandescent gas emits such a spectrum when the pressure is sufficient. But a ray which makes an angle greater than <p with a line drawn to the centre of the sphere must again leave the sphere without having traversed intensely luminous layers. Although there is no discontinuity in the sun's density yet it appears as a sharply bounded disc which subtends a visual angle 20.
For the experimental presentation of curved rays cf. J. Mace" de Lepinay and A. Perot (Ann. d. chim. et d. phys. (6) 27, page 94, 1892); also 0. Wiener (Wied. Ann.49, page 105, 1893). The latter has made use of the curved rays in investigations upon diffusion and upon the conduction of heat.
* A more complete discussion of these interesting phenomena -with the references is given in Winkelmann's Handb., Optik, pp. 344-384.
| A. Schmidt, Die Strahlenbrechung auf der Sonne.    Stuttgart, 1891.en increase in the intensity of the reflected light, and the complete disappearance of the refracted light. But it is to be remarked that the curves connecting the inten-
